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S U M M A R Y
Objectives: Reproductive patterns among HIV patients in Denmark have not previously been described.
We aimed to uncover the fertility wishes among Danish HIV-infected persons.
Methods: A cross-sectional questionnaire survey was done at six outpatient HIV clinics in Denmark. A
total of 409 (56%) HIV patients returned the questionnaire; 323 had completed the questionnaire,
although they had not all responded to all of the questions.
Results: Among HIV-infected individuals, 49% (137/280) had their own biological children. Fifteen
percent (43/280) desired (additional) children and 15% (43/280) were undecided. Female gender, birth
outside Europe, young age, completed high school education, heterosexuality, present partner, and non-
disclosure were associated with a desire for children in the univariate analysis. In the multivariate
analysis only young age, heterosexual orientation, and non-disclosure were signiﬁcant. Thirty-seven
percent (93/250) felt that HIV infection was a hindrance to having more children. The most common
reasons indicated were fear of HIV transmission to the child (24%, 59/244) and to the partner (16%, 40/
244).
Conclusions: Many HIV-infected patients have children and a substantial proportion of HIV-infected
patients desire (additional) children, although there is a high degree of fear of HIV transmission to their
partner or child. This highlights the need for care providers to improve the services provided to HIV-
infected patients who desire to have children.
 2013 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Over the last 20 years, the signiﬁcant improvement in survival
of HIV-infected patients treated with highly active antiretroviral
therapy (HAART) has changed the perception of HIV from an
invariably fatal diagnosis to that of a medically manageable
chronic disease.1 Improvements in HIV therapy have also
signiﬁcantly decreased mother-to-child transmission.2–5 An in-
creasing number of HIV-infected individuals are therefore likely to
consider having children in the future. During the period 1999–
2006 our clinic evaluated 22 serodiscordant couples for assisted
reproduction6, and 240 HIV-infected patients in Denmark are
currently estimated to desire pregnancy.7
Until 2002, HIV-infected patients in Denmark were advised not
to have children because of the risk of transmitting the virus to the* Corresponding author.
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http://dx.doi.org/10.1016/j.ijid.2013.01.024fetus or non-infected partner, and for ethical reasons associated
with a life-threatening disease in a prospective parent. In 2002, a
consensus was made to help HIV discordant couples with sperm
wash and insemination7, in line with international standards.3,8
The safety of these procedures has been shown to be excellent,
with a risk of HIV transmission equal to zero.9 The aim of the
present study was to evaluate reproductive intentions among HIV-
infected patients in Denmark and their state of knowledge about
risks and options in this ﬁeld.
2. Patients and methods
Participants were recruited at six outpatient HIV clinics in
Denmark, representing one-ﬁfth (931/4566) of the total Danish
HIV-infected population diagnosed at the time of the study.10 All
HIV clinics in Denmark were invited to participate, but the two
largest declined because they did not have access to assisted
reproduction for the HIV-infected at that time; the remaining six
clinics follow all Danish HIV patients outside of Copenhagen.ses. Published by Elsevier Ltd. All rights reserved.
Table 1
Characteristics of study participants living with HIV/AIDS compared with the
source population of HIV-infected patients attending the six HIV clinics, Denmark
2005
Characteristics Participants
(n = 323)
Total population
(n = 894)
Gender
Male 224 (70.7%) 576 (64.5%)
Female 93 (29.3%) 317 (35.5%)
Missing data 6
Age, years, mean (range)
Male 46.8 (23–71) 45.8 (18–73)
Female 40.4 (20–64) 38.7 (18–69)
Country of birth
Denmark 245 (74.9%) 600 (67.1%)
Europe (other than Denmark) 13 (4.0%) 28 (3.1%)
Africa 46 (14.1%) 204 (22.8%)
America 7 (2.1%) 48 (5.3%)
Asia 10 (3.1%) 11 (1.2%)
Other 0 (0%) 3 (0.3%)
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men, three women) was used to develop a self-administered
questionnaire. In one couple, both were HIV-infected, while two
couples were discordant. One participant was from Africa and one
from the USA. All interviews were transcribed, and the interviews
concentrated on the psychological aspects and thoughts of
parenting when being HIV-infected. These interviews led to the
addition of new questions to the questionnaire, and many
questions were further speciﬁed for clarity, since the questionnaire
was to be completed alone and needed to be self-explanatory. In
the interviews we discovered that the fear of transmission to the
partner was a more important issue than we initially thought, that
having children prior to HIV diagnosis was an important item
affecting reproductive decisions, and that the issue of disclosure
was an important issue, so the questionnaires were expanded to
incorporate these items.
The ﬁnal questionnaire was tested in a pilot study with 12 other
HIV-infected individuals, and adjusted according to comments
from the participants. The 12 persons in the pilot study pointed out
the necessity for anonymity to achieve comprehensive and honest
information from sensitive and personal questions. The form of the
questionnaire was anonymous. Questions were arranged as closed
questions with multiple tick boxes, followed by the option to add
own comments or responses to each question. The ﬁnal Danish
version of the questionnaire was subsequently translated into
English and Somali, as many of our patients have an ethnic
background other than Danish. Two separate translations were
made into each language by independent interpreters ﬂuent in
English and Somali, respectively, and a common version was made.
Two other independent interpreters then translated the English
and Somali versions back into Danish. A few adjustments were
made on the basis of the results of the back-translations.
The ﬁnal questionnaire was distributed by physicians or nurses
in six outpatient clinics in Denmark between August 2004 and
August 2005 (available as supplementary data). The clinics served
a broad spectrum of infectious diseases besides HIV. At each clinic a
list of the names of patients followed was checked when the
questionnaire was distributed, and the contact person at each
clinic was asked to report reasons for not distributing the
questionnaire to names that were not checked. The following
reasons for not distributing the questionnaire to patients were
noted: language difﬁculties, being newly diagnosed, patient
refusal, (mentally) stressful patients, staff opinion that it was
inappropriate, patients being tired of questionnaires, question-
naires inadvertently not handed out because staff were too busy,
forgot to hand out questionnaire, and patients with no consulta-
tions during the study period.
A pre-stamped envelope was handed out together with survey
information and the questionnaire. The material was handed out
together with a short oral presentation of the study. Several
patients declined or handed in empty questionnaires with no
explanation; some expressed that it was difﬁcult to answer the
questionnaire or too private and also irrelevant to answer
questions about having children when for example being past
the fertile age or being gay.
Questionnaires were completed at the clinic or at home and
returned by mail. We asked a total of 49 questions on demographic
information, HIV status, sexual orientation, safe sex practices,
smoking and drinking habits, number of children, reproductive
intentions, attitudes towards having children, and questions about
disclosure (on living openly or in secrecy with HIV).
2.1. Statistics
For descriptive purposes proportions with 95% exact conﬁdence
intervals (CI) are provided. For bivariate analyses, the Chi-squaretest was used for categorical data. Continuous data following a
normal distribution were analyzed by t-test, while continuous data
not following a normal distribution were analyzed by Mann–
Whitney U-test and Kruskal–Wallis test. For multivariate analyses
of risk factors for dichotomous outcomes, logistic regression
models were used. Initially, bivariate analyses were conducted
entering each risk factor at a time, and those variables that were
signiﬁcantly associated with the outcome were entered into the
ﬁnal model. Stata version 9 was used for the data analyses.
2.2. Ethics
The study was conducted in accordance with the principles of
the Declaration of Helsinki of 1975 and subsequent amendments
by the World Medical Assembly. The survey was anonymous; no
information on name or civil registration number was collected.
Patients were informed verbally and in writing about the
objectives of the study, and a completed survey was taken as
consent. The study was approved by the local regional ethics
committee and by the institutional review board.
3. Results
The questionnaire was distributed to 730 HIV-infected men and
women at six clinics that provided care for a total of 894 HIV-
infected patients at the time of this study, hence 164 patients (18%)
were excluded. A total of 409/730 (56%) returned the question-
naire. Of the 409 returned questionnaires, 86 were blank, leaving
323 (44%) for analysis (224 men and 93 women; six did not
indicate gender). Some respondents did not complete all questions,
hence the difference in denominators, which are always the total
number of respondents to the speciﬁc question.
3.1. Characteristics of the population
The respondents constituted a representative sample of the
whole population of patients attending the six clinics (Table 1). The
population consisted of a high proportion 106/295 (36%, 95% CI 30–
42) of homosexual or bisexual males (Table 2). The majority of
patients had a partner (59%, 95% CI 54–65). Most of the women
were of reproductive age (<45 years) (74%, 95% CI 64–83). Safe
sexual practices were reported by 74% (95% CI 68–80) of sexually
active participants, whereas 11% indicated that they seldom or
never used safe sexual practices. In this group 6/28 (21%, 95% CI 8–
41) were heterosexuals with an HIV discordant partner. The vast
majority (85%, 95% CI 81–89) lived non-disclosed with HIV (as a
partial or complete secret) (Table 2).
Table 2
Distribution of selected variables
Variables Sample, n (%) Women, n (%) Men, n (%) p-Value for gender
differencea
Age, years <0.001
20–34 47 (15) 25 (27) 22 (10)
35–44 124 (39) 43 (47) 81 (36)
45–71 143 (46) 25 (26) 119 (54)
Place of birth <0.001
Europe/North America 257 45 212
Africa/Asia/South America 59 47 12
Level of education 0.79
Primary school 208 (66) 58 (62) 150 (68)
High school 107 (34) 35 (38) 72 (32)
Secondary education <0.001
None 53 (17) 25 (28) 28 (13)
0.5–2 years 70 (23) 28 (32) 42 (19)
3–4 years 149 (48) 25 (28) 124 (56)
Academic 36 (12) 10 (12) 26 (12)
Duration of HIV diagnosis, years, mean (SD) 8.6 (5.9) 7.6 (4.9) 9.0 (6.2) 0.08
CD4 count, cells/ml, mean (SD) 529 (505) 459 (237) 552 (570) 0.28
Sexual orientation <0.001
Homosexual 107 (36) 1 (1) 106 (51)
Heterosexual 175 (59) 84 (98) 91 (44)
Bisexual 13 (5) 1 (1) 12 (6)
Partner status 0.22
Partner, cohabitation 145 (47) 47 (52) 98 (45)
Partner, no cohabitation 36 (12) 13 (15) 23 (11)
Single 124 (41) 30 (33) 94 (44)
Safe sex practices 0.106
Every time 181 (74)b 53 (80) 128 (72)
Almost every time 35 (14)b 4 (6) 31 (17)
Seldom/never 28 (11)b 9 (14) 19 (11)
Not sexually active 57 (19)c 21 (24) 36 (19)
Total number of children 0.001
None 163 (51) 30 (32) 133 (59)
1–2 117 (37) 46 (50) 71 (32)
3–7 37 (12) 17 (18) 20 (9)
Number of own biological children 0.002
None 141 (51) 32 (36) 109 (58)
1–2 115 (42) 48 (54) 67 (46)
3–6 20 (7) 9 (10) 11 (6)
Number of adopted children 0.17
1 7 (3) 0 7 (4)
2 2 (1) 1 (1) 1 (1)
Number of stepchildren 0.48
1–2 36 (14) 13 (17) 23 (13)
3–5 4 (2) 2 (3) 2 (1)
Children with former partner 94 41 53 0.004
Have custody 29 (34) 25 (68) 4 (8) <0.001
No custody 45 (52) 9 (24) 36 (73)
Shared custody 12 (14) 3 (8) 9 (18)
Disclosure
Non-disclosure 102 (33.1) 37 (41.1) 65 (29.8) 0.016
Complete disclosure 46 (14.9) 6 (6.7) 40 (18.3)
Partial disclosure 160 (52.0) 47 (52.2) 113 (51.8)
a Assessed with a Chi-square test.
b Percentage of sexually active.
c Percentage of all.
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A total of 137/323 (49%, 95% CI 43–54) of the patients had
children and 10/270 (4%, 95% CI 2–7) had used infertility
treatment; in all but one case a public service was used. There
were 169 children living with parents who were HIV-infected; 78
of these children were born to an HIV-infected woman and seven of
these children were also HIV-infected. Fourteen own biological
children, three adopted children, and eight stepchildren lived with
a homosexual male HIV-infected parent, so 23/107 (21%, 95% CI
14–30) of the homosexual males answering the questionnaire had
a child at home. Four children lived with bisexual infected parents,
and 103 own biological children, six adopted children, and 31
stepchildren lived with heterosexual HIV-infected parents. Therewere 15 own biological children born after the HIV diagnosis was
known, and ﬁve of these children were born following the use of
assisted reproduction.
3.3. Reproductive wishes
A total of 43/280 (15%, 95% CI 11–20) participants desired
children. Of these, 21 had no current children. Of the men desiring
to have children 1/15 (7%, 95% CI 1–32) was homosexual and 2/15
(13%, 95% CI 2–40) were bisexual, hence 3/118 (2.5%, 95% CI 0.5–
7.3) of the homosexual men desired to have children. An
additional 43 of all respondents (15%, 95% CI 11–20) were
undecided with regard to having more children, and 4/280 (2%)
were currently expecting children. Of the men who were
Table 3
Risk factors for wished or planned reproduction, Denmark 2005
Reproduction wished or planned OR (95% CI) for reproduction plana
Yes, n (%) No, n (%) Not sure, n (%) Crude probabilityb Adjusted probabilityc
Gender
Female 31 (36) 45 (52) 11 (13) 6.3 (3.2–12.6) 2.0 (0.7–5.9)
Male 15 (8) 144 (77) 28 (15) 1 (Ref.)
Place of birth
Europe/North America 20 (9) 169 (76) 32 (14) 1
Africa/Asia/South America 26 (46) 21 (37) 10 (17) 8.4 (4.2–16.9) 2.1 (0.7–6.1)
Age, years
20–34 21 (48) 10 (23) 13 (29) 54.3 (11.9–247.8) 39.3 (5.1–168.0)
35–44 23 (21) 67 (60) 21 (19) 15.6 (3.6–67.7) 8.5 (1.8–41.1)
45–71 8 (7) 111 (92) 2 (1) 1
Level of primary education
Primary school 22 (13) 125 (71) 29 (16) 1
High school 25 (24) 64 (63) 13 (13) 2.3 (1.2–4.3) 1.8 (0.7–4.6)
Secondary education
None 13 (25) 30 (59) 8 (16) 3.5 (1.3–7.2) 1.1 (0.4–3.0)d
0.5–2 years 14 (23) 38 (62) 9 (15) 1
3–4 years 11 (9) 94 (76) 18 (15) 1.8 (0.6–5.5)
Academic 13 (25) 30 (59) 8 (16) 3.5 (1.4–8.4)
Length of HIV infection
<5 years 21 (22) 59 (63) 14 (15) 1
5 years 25 (15) 123 (71) 24 (14) 0.6 (0.3–1.1)
CD4 count
<500 cells/ml 13 (15) 60 (69) 14 (16) 1
500 cells/ml 9 (11) 57 (70) 15 (19) 0.7 (0.3–1.8)
HIV treatment
In treatment 36 (16) 152 (69) 33 (15) 1
Not in treatment 11 (20) 37 (66) 8 (14) 1.3 (0.6–2.7)
Sexual orientation
Homo/bisexual 3 (3) 70 (76) 19 (21) 0.1 (0.03–0.4) 0.2 (0.1–0.98)
Heterosexual 44 (23) 120 (64) 14 (16) 1
Partner status
Partner, cohabitation 30 (23) 88 (68) 12 (9) 3.4 (1.5–7.5) 1.7 (0.6–4.6)e
Partner, no cohabitation 7 (21) 14 (44) 11 (34) 3.1 (1.1–9.3)
Single 9 (8) 84 (76) 17 (15) 1
Total number of children
None 16 (14) 74 (65) 24 (21) 1
1–2 19 (19) 71 (70) 11 (11) 1.4 (0.7–2.9)
3–6 7 (27) 18 (69) 1 (4) 2.3 (0.8–6.2)
Disclosure
Non-disclosure 27 (29) 57 (61) 10 (11) 7.1 (1.6–31.4) 3.6 (1.4–9.2)f
Complete disclosure 2 (5) 31 (84) 4 (11) 1
Partial disclosure 17 (12) 95 (68) 28 (20) 2.4 (0.5–11.0)
a Wish as dichotomous variable, not sure coded as no.
b Assessed with the use of logistic regression.
c Multivariate analysis using logistic regression. Model including 250 subjects adjusting for gender, birth region, age, primary and secondary education, sexual orientation,
partner status, and HIV as a secret.
d Secondary education coded as dichotomous variable yes/no.
e Having a partner coded as dichotomous variable yes/no.
f HIV as a secret coded as dichotomous variable yes/no.
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felt to be a hindrance for having (additional) children by 93/250
(37%, 95% CI 31–44). Those indicating HIV to be a hindrance
reported several reasons without priority: most frequent were
fear of transmission of HIV to the child (59/244; 24%, 95% CI 19–
30) and to the partner (40/244; 16%, 95% CI 12–22). Also fear of
early death, leaving the child parentless (34/244; 14%, 95% CI 10–
19) and difﬁculties in ﬁnding a partner (34/244; 14%, 95% CI 10–
19) were frequent reasons for not having more children.
3.4. Multivariate analysis for characteristics of patients having a
reproductive wish
Univariate analysis showed that women, place of birth outside
Europe, those of young age, those with a high school education,
heterosexuals, those with a partner, and the non-disclosed were
more likely to have a reproductive desire. The wish for children
was not signiﬁcantly associated with current CD4 count, HIVtreatment, or duration of HIV infection (Table 3). In a multivariate
model, adjusting for gender, age, primary education, sexual
orientation, partner status, and non-disclosure, only heterosexual
orientation, young age, and non-disclosure were found to be
signiﬁcantly associated with the wish for reproduction (Table 3).
4. Discussion
Our survey revealed that a fairly large proportion of the study
population had children and that the desire for additional children
was common. HIV was seen as a hindrance towards having
children for a large number of patients and partners.
The desire for children identiﬁed here is similar to that reported
in other settings.11–15 Indeed, Wesley showed that HIV-infected
women in the USA display an equal intensity of desire for children
as HIV-negative women.16 A survey from Italy among women
living with HIV found that being HIV-infected did not inﬂuence the
desire for children.17
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parent was diagnosed with HIV were conceived without the use of
assisted reproduction, with an associated risk of transmission to
partner or child. This ﬁnding highlights the need to offer
reproductive treatment to this group of patients, who are
apparently willing to take the risk of unprotected intercourse to
achieve pregnancy, although some of these pregnancies may have
been unintended. The associated risk is reduced after introduction
of antiretroviral treatment, but we do not have data to determine if
those having children after HIV diagnosis were on treatment at
that time. Rasmussen et al. showed that, among Danish HIV
patients attempting pregnancy, only 29% sought professional
medical counseling before conception, even though 53% of the
pregnancies were planned.4 The high degree of safety obtained
following international guidelines for HAART and obstetric care in
HIV-infected patients may not be communicated sufﬁciently to the
HIV-infected community. The hesitation to reproduce may also be
an indication of a disbelief in the ability of the present medical
treatment of HIV to secure long-term survival. Yet, the need to
assist in reproduction may decrease with the recent consensus on
allowing unprotected heterosexual intercourse in well-treated HIV
patients with undetectable viral load due to the low risk of
infection.18,19
The study identiﬁed younger heterosexual women as a group
with a particular high rate of desire to have children despite their
HIV infection, and caretakers should be aware of this issue and be
willing to discuss this with patients in consultation. This study also
conﬁrms the ﬁndings of Bungener et al. who found that among
HIV-infected women in France, women of African origin had many
children but had a wish for more.20
The results of this study provide additional data and improve
our understanding of the needs of HIV-infected patients. The
ﬁndings will allow us to improve the care we provide to patients in
the HIV-infected population who desire reproduction.
Our ﬁndings highlight the need for clinical and support services
for HIV-infected people to have a family focus. The high number of
homosexual participants in this survey brought to our attention
that this group also have children at home and may have a desire
for children. The large proportion of homosexual men in the study
may, perhaps, have skewed the results, as only a few if any of them
would a priori be expected to have children or plans of having
children. We did however identify a substantial percentage (21%)
of homosexual men with children and also a desire for having
children among homosexual men.
This is a research area where little data exist, and where calls
have been made to provide more evidence.21 Paiva et al. conducted
two studies on reproductive desire among HIV patients in Brazil
and found that bisexual men were more likely to desire biological
children (60%) than heterosexual men (44%),11,21 but these studies
excluded strictly homosexual men. A US survey by Chen et al.13
found that 34% of bisexual men expressed a desire for having
children, but this study also excluded strictly homosexual men.
Our sample size was too small to contribute conclusively to this
ﬁeld, but when 2.5% of men with a homosexual orientation express
a desire for children we see this as evidence that future surveys
should not exclude homosexual men who may also have a fertility
wish.
Our results emphasize that a clinical platform is needed for HIV-
infected couples who have children prior to HIV diagnosis and for
those desiring children after HIV diagnosis. HIV status non-
disclosure was frequent, as has also been found previously in
Denmark22 and in other populations.23 The fact that a desire to
reproduce is more prevalent in this group than among patients
with openness about their disease makes it urgent to discuss these
matters with patients in HIV clinics as they may not disclose their
HIV status to the partner and may not be aware of the possibilitiesof safe assisted reproduction. Even though the prospect of living
longer with HIV has improved dramatically due to HAART, the
issue concerning the upbringing of children in homes affected by
HIV is of important public health interest, as HIV is still a disease
associated with stigmatization and discrimination.
Limitations of our survey include the representativeness  of
those participating in the survey. A fraction of the patients
were not given the questionnaire, and responders to the
questionnaire may be the fraction with a reproductive wish.
However, the demographic characteristics of those completing
the survey are quite similar to those of the whole population of
HIV-infected persons attending the clinics (Table 1). The
distribution of the questionnaire to the entire population of
HIV-infected is a strength of the study, but it is a limitation that
a large proportion of participants in the survey were over 45
years of age.
It is also a limitation that the data were collected some time ago,
before the Swiss statement regarding transmission of HIV in
individuals with suppressed viral loads.24 However, as in other
recently published surveys of this kind,15 we believe the data merit
publication because in daily clinical practice we note that the fears
of the patients are still the same, and in a large proportion of the
patients for whom a fertility wish is on the agenda, viral
suppression has not been reached anyway. Another limitation is
the potential for uncontrolled confounding in the logistic regres-
sion analysis; there may be factors at stake that we did not include
in the questionnaire. However, because of the process of
developing the questionnaire in a pilot with interviews of involved
couples, we are conﬁdent that we covered most of the important
factors.
We conclude that many HIV-infected patients have children,
and a substantial number of primarily heterosexual, HIV-infected
individuals of reproductive age desire children, although there is a
strong fear of transmitting HIV to partner or child. Our ﬁndings
highlight the need for care providers to improve the services
provided to HIV-infected patients who desire to have children.
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